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(54) METHOD OF MANUFACTURING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing toners which is capable of spheroidizing the 
toners without the being restricted by the kinds of resin components incorporated into the toners and without 
impairing the grain size distribution of toner mother particles. 

SOLUTION: The method of manufacturing the toners containing at least a binder resin and coloring agents has Da 
process step of forming a dispersion system by dispersing the toner mother particles in water or aqueous solvent 
containing a dispersant; 2) a process step of absorbing a softening agent into the toner mother particles by feeding 
a liquid mixture composed of the softening agent and an organic solvent which is soluble in water or aqueous 
medium and dissolves the softening agent into the dispersion system and 3) a process step of removing the 
softening agent from the toner mother particles. 
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2) BE»»a»c **fei47k»»««iipr*tt 

3) «*<b*l*r*h^— *»«»fe|fc*r*xa 10 

f&KtfU x l o-*Jb^l 0Oi5i-Cfc5: 

j£ 0 20 

[«#* 6 ] ffittMtt*J0£Hfctt tL< f±*«fc h T 
SXSSrSif c 1 7!;^ 5 vfjx 

^»«E*lc ht-^At^r irldJ:oTft?). ^o, 30 
[0 0 0 1] 

<0»St*ffilJlH-r5 0 40 
[0 0 0 2] 

2, 297, 691 4§\ #<&Bg 4 2- 2 3 9 1 0 
RTf&tem 43-24748 if <Dj?m& 

[0 0 0 3] »«»*«r3l»-*-6artti:UTr4, 



<KrM 2002-148863 
2 

T-T*£> 19 , iift^^ttT-Sli 8 - 3 0 n m^lffc 

[0004] is#. mM&-mmmt<D3m-t>h-r- 

, 4#MBg 5 6 - 1 3 9 4 5 ^ffi^(r|B*Ox>f * 
Z>o #<&Bg 3 6- 1 0 2 3 1 #HBg 59-53 

8 5 6 ftmm 5 9 - e 1 s 4 2 ^awca^ 

[0 0 0 5] W4-3 0 3 8 4 9fm# 

HH¥8-2 1 1 6 5 5*4^**jCtt*y ^J^/USMMB 

[0 0 0 6] 8-248680 ^a^tt, WJ9S 

* *t ix tf * fe 4 v ^ v ^ o RiH^ fc o fc 0 

[0 0 0 7] #P^8- 1 7 9 5 5 3 

W8-3 4 1 6 7»4M(*fc:B:, 

rirlc J: 9, h^- Sra^ki-SK^dS 

[0 0 0 8] ««»tL<fiSR»Jc:»#j5feh^- 
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[0 0 0 9] U±.<D& 5fc, hi—\£^£tlZffim& 
[0 0 10] 

©ri*IBl**ril»U h*-fc***ft«IMMfc# 

^— 0383S*«feSrS«-rs - £ fc£>£ 0 
[0011] 

[ffcS£#«fc^5fc«>0^»l bh& 

or, 

1) 5MR*J«r*#^«**fctt***l«E^tev^T h-^- 

2) l£#m^fc, *fls»Jfc, **fctt**»ttElc:nrJBtt 
5r£fc£*K R«tffc*J*Rf*-*— «tt^fcRiR*U«> 

sxs 

[0 0 12] 

[0 0 13] *38WJJli3V^rfi, »K^<D*3;/t 

*Mfc#J£. *£fctt**jg«Efc 

[0014] ::t, r**»«Ej fctt*i:*»*dtt<0 

**tttft:<o7 o%«±jas*-e*>6««6i:-r«o 
£<bfc rocftjtjj t tt*K:*fi-e*i*tt«-e, a>o7kfc 

[0 0 15] ±E«fls«3ftS hi— MaM^fcWASns 



[ooi6] *^ft{b»J*5«tt5*fcprs-cjft»oRttfk»j 

tClcSHe^U ®rtb#J ^ tK * fc Hit Zti1tzb&t> 

S*»L{kiK-efc5-£dSfc)^So --r\ *fc*ft*!i© 
* *:J p x. fc fc r* , te # fc x o r «cfl:«i fc 

3fi*<o^S/hS < ft 9 , to^ftflsJBsftSJLflsSn^ 

tK id sim r t5 >o«tf wri £ ^r«*«E<o fc j: 

l^of::i:li/^o Mfc±fS«ilfi £&fifur, l&ffifc 

[0 0 17] £bfc, *#BHfc:fc^TW:* Wk*0i:fct 
fc, *^tr**L*l:^»»«lr**fcH:*» 

[0 0 18] K_hJfc^<fcJ:5fc**«^ifefcJc*Ltf, 

rt>, n«fc»«tfllft (S F - 1) oowi 2 0 
[0019] ::t, (sf-i) ttt, 

«0iSMS[FE-SEM (S-8 0 0) ^ffiVN/cifg 
^5 0 0f^- 2 0 0 Of&fciWcbfc h^-— 1001 

— ^^^bTfi»J^tf=U=»tt»!iillfe#«ffi« (Lu z e 
x I I I) £^AL8?W£m\ T^C (1) iDgffil 

»e>^*:«*»*«* (sf-i) bfem-rzo 

[0 0 2 0] 

[3S1] 



/t ^_ , MXLNG 2 7i 

W#M& sf-i = : x — x i o o 

AREA 4 
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(MXLNGItht-^OtM^U, ARE Afi 

[0021] 7BM£fiM& (SF-l) 

S*t* h-J— tWcfcSfc. 5Mf, (SF- 
1) tti 3 0Sr@x^fi^^-ro r**>%, 
(SF-l) 0 0a±l 2 0K7tV^Ci:«:|IK 
Wtc^-efe 5 £ & £^-f 0 

[0 0 2 2] *fta«:»*L36»o**fcf4***JIEfcpr 
*T?*>5*«»*IE4:Urf4, r^ = -/u^X*«jlc%*. 

[o 0 2 3] **Wlc*5V^'Cr4, ht-iLT^S»I 

IT, Ft-W^WWO. 5M30 M m 
[0 0 2 4] *»Wtei3tt*ttfb*tt, ht-S:ttftt 

l<lilxiO" 5 M5, £S>l;:#*L<f4 1 x l 0~ 4 

(4, tK 1 0 0 g \zmm U 5 ^Mof^fi^: g t?tf 
-To 

[0025] ±ta*»*3i5^f^uv^3a*^4£^"C^43&v^ 

1 0- 6 ^^^V^$&lST-^47k^^?Ly k c«:^fe^ ^{c^b 

So 

[0 0 2 6] I ftfi h t-S^^f fftMt 

So 

[0 0 2 7] #»91fc::tev*-CW\ lELfcht-o»f 
{ClSttit, nr«ffiWi^o^ttff t> b < I4*«fc: h 
dirtc J: VffinMWM* h-f—tplcm 
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[0 0 2 8] ftfls*J«rKiRS*fc K^-»«^a>e>. «C 

^j^^"rsxacQp^^o^-ct4m3£e-rs^ x ^ 

XSKifc^T, ±IEU^J:5^h^-o^»fliJ4S« 
u*v^^5«:^t:*J^4»»■rs*^K c l :, ^c h^-^&A-rs^ 

*fcf4»«*-e-c*5< ^tx\ mittcnmmimmmK. 

[0 0 2 9] *»Wfc*5*t* h^-^rfeT-^Si^ffii: 
LTJ4, *£«WJ9g, ft*»Xtf/Xtt«ttff©*u#»fi 

£*&#£?r 5 v*:bi*3tt»ifc^ #^BS 3 6 - 1 0 2 3 
1 #4*«L WMBg 59-53856 -g-^ft, #fHBg 5 9 
-6 1 8 4 2#^ftfc»^fe:KTV*SlBM*tfc, i£* 

*r4^»^fc*3fls#6*t«m^tt^»ft«*tt**» 
^&fT5?Lfc*^fefc£<ofi^ifc, £<btc. #^bs5 6 

- 1 3 9 4 5^S^t-ia«Ox>f ^^X(4#««:/X 

fco£r hi— &%L*k Uf^SC i:fc-e#So 
f4, h^-$J®XgtCi3^SV^tt<7>X@^^oV^ 
r t>#*fls-*-* - t ^ RTfg-CfoSo 
[0 0 3 0] »*m£»#h^*JHV\fc»^ 

*cf4, (l) «t5lt(Of(ctTot^J:VNt, 
(2) »jRt5l8t^St5lSon-effott)J:i/> 
U (3) »#t5Xt^MtSXtoraTffott) 
<fc^U (4) ^fffli^l-3 0 M mgS(D»«:i:l 

[0 0 3 1] ±»Lfcfi^ft*;BV^»^fcf4. 
»MM*4r«K:i:5i:, -t<0KatXS<0— -Mi: LT»T 

m&mtmt* *<Dm<ommi£ 0 

Mt^o ^o«(4^oa:l^dsg&ih$ 

^Si4^^U< J4 3 0^-9 0^:, <t «9^F^b<(44 0 
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[0 0 3 2] it, 5icur»e>ixfc I*-*— Ic 

#U #»KlcJ;3ffi&Srfr 54frfrfcfiW*.«* (l) 

*HB-*-*xa«>*^tTo-rt>j:v^L^ (2) #a-rsx 

fi-*-*Xfi«>*fcfTo-Ct> AV^U (3) R*L-C8lt» 
WUct^^, ??#1ftLTfc^U (4) fi-g^TB* 

v\> 

[0 0 3 3] ^ej^fc^T, h-^ — »»3S^iK. 

[oo34] h^-^3e*»mi: u-cw:, #y^^u 
^A^m^ft, y n=. h y/u*** 

ft ; Ttf yi£<btr~/K /u«Ml, ^SgEtt:?^/ 

*?v^ffim, ^yft»fc^/K ->y =-^«mi, ^y 
^^f/ufi, #y*v*>\ ^yrum ^> 

IIh, ^VUVWJB, ^!lt^f7 

»ft£j&**W , &tb*. 
[0 0 3 5] jRHSfcfc^fuy**I^*JK«5iS 

[0 0 3 6] i/y^y 
v-cm^f/^t itft r^y/w^ r^y 
a^bm^vk r^y/^^^/K r^y/^s^/K r 
^y/vSKf-y/K y a-s&^^vk r^y/w-K- 

2 — :x^vU^3rf/K y A-g^^^/K T^^y/l- 

tt. ***y/m*^/K y/w»3L^/K 

y a-s^^vk > * ^ y ^/k r^yn^hy 

a- n * y h y/K y;V7^ K<Oj: 5 
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[0 0 3 7] Wm\h UTtt, 2«H±^m-&^TtBftX 
'O'-tfV, o ft3f#»ss?fcr=.A' 

fl^* ; ^f^v^y jWt* y K xfuy 
/y^-y^^^y^F, i, 

y u- hoi 5ftXfite-&Sr2fi*i--5*/UjK 
; v/tr^/uTxiy ^t'-;i/x-r/K 

[0 0 3 8] ^f«^^fyy-7^ 9/\'&m&#<D 

3§-g\ T H F "Ig^oy/W^ ; x-y 3 y ^ a t F ^ 
77^ (GPC) |Cj;5#^fi5MlrC> #T-*3^~5 

^^TO«W 5 0 - 9 0 % t ft 5 J: 5 ft»#»ffi## 

[0 0 3 9] *«W«CJ8V^T, Wl^THF (rF 

fc<t5^*tt»c^*#-ea!isu, a^fti ooo^± 

[0 0 4 0] -rftt?^, 4 0t^fc-bft^-f'C 

atTHF^lml^lt^U JWMiU 
TO. 0 5-0. 6K*%fcm»Lfc»*<0THFK» 
«»S:5 0-2 0 0 M 1 aALt«t6o 

(D^^tfi:^ y * ^ u ^mmnmz * y £ jtfcttftK 

o»»ll[i:*^^h*4:Oll**>feJ|EtHL*:. ttttftfl? 
filiffl^ailPaKy^^^^KWfcU-rW:, Pre 
ssure Chemical Co. VMS, ^ 

Sy-mailWi^exio 2 , 2. ixi 

0 3 , 4 X 1 0 3 , 1. 7 5 X 1 0 4 , 5. 1 X 1 0 4 , 
1. 1X10 5 , 3. 9X10 5 , 8. 6X10 5 , 2X 
1 0 6 , 4. 4 8 X 1 0 6 (£nbO£:/8V\ 4>ft < t t> 1 0 

[0 0 4 1 ] ftib\ X^-Uk Itfl 10 3 - 2X10 6 

t e r s ?±®iO /i-styragel500, 1 0 3 , 

i o 4 , i o 5 o^«, BgfnmxttMo s h o d e 

x K F - 8 0 M-^ % KF-801, 803, 804, 8 
0 5©ja^fc>f, KA-8 0 2, 8 0 3, 8 0 4, 8 
0 5 Wia^W, $>SV^^^y~ttjK^OTSKg e 1 
G 1 0 0 0H, G2 00 0H, G 2 5 0 0 0 H, G30 
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00H, G4 0 0 0H, G5 0 00H, G 6 0 0 0 H, 
G7 0 0 0H, GMHO|I^^l^ 0 
[0 0 4 2] fi#»4G P COiBSJSi: Lttt, h + 
— 100mg£THF20ml Kl£i&-C 2 4NPMdMtT 

[0 0 4 3] #3§^£>;fr-?-fl; 1 0 0 0 ^T^^f 
SH^-fl: 1 0 0 0 0 J£*T£^ «9 i&t , ^T-ft 1 00 0 0W 

[0 0 4 4] ^filt Lt^TC^^^f 

5 5mol%^7;^-^'Cfc^ 5 5 - 4 5 m o 

CH 3 
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[0 0 4 5] 7/U3-y^tfCli, ftffrWfcttfcl*. 
IS, ^^-uy^y^ — /k ^ntvy^y^-^ 1, 

3 /K 1, 4 y^t-;K 2, 3 

y^y=i — /K 1, 5 -^y* /K 1, 6 

-l, 3 -^*tv?;*- /k T^mit^^^^y—/^ 
a, (2) tt&ztiz\fx7=/-/i'Wtm#. * 

(3) *-C«**t5^— sum. r 
[0 0 4 6] 



H ~( 0R ): 0 ^O^?^!j^ 0 "f R 4r H 



i 

sp*«* s 2— 1 0T*&3 o ) 



(2) 



[0 0 4 7] 

lib 2] 



-OR— O 



— CH 2 CH 2 



CH 3 
— CH 2 CH 



CH 3 

-CH 2 — C 

I 



[0 0 4 8] $.it, ^SttitfttpS Omo 1 %J£tJi£:^*> 

1 8 <d A-SXteT frfr ^/WST?B^ $ *L7"c a ^ ^ 

[0 0 4 9] 3«yac^^yu«]B«>IMl5«:#*U<f4 9 0 
mgKOH/gl^T, ±t)ff*t<tt50mgKOH/ 
g^TT*fet), OHifj:^l<fj:5 0mgKOH/g 
U*T, i^fL<(i3 0mgKOH/g^Tt^Sr 

[0050] r@g«j £f*. «J§§1 g4 I i£*&3:;J^£#A' 



-RO , H (3) 

##^yw**r ©ic*K**ift{k* y y 

[0 0 5 1] ^^^2—1 0g£r200 — 300ml 
0:70 50ml y :3L*7vW# 

>&M?lX t <fci\> 0. 1 %o^o^^^~/u^/w— £ 

stufco. la^TkBftft* y ^a<z)t/w=— /v«at-e«i 

[0 0 5 2] 

&« = [KOH (ml») XNX5 6. 1) /tt»ft 
(A*, NI30. li^OKOHM^7r^^-) 
[0 0 5 3] *y*^^>u»]B4r«#*]lii:Urffiv^ 
«5p^»^-fitt»* L<|j:3 0 00-1 0^ 
T*£> t) , Klt5 0 00-5 0^ 

[0 0 5 4] *fc«#»JBO^f9^<E»* (Tg) 12, 

o-isot, <fc b< «3 0- 1 0 o^oSSIS;^ 
[0055] jjy^m&M* (T g ) owjett, j^tosij 

B) , DSC- 7 *c>-^/U-^~- tt*l) ^V^A 
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S TMD 3 4 1 8-8 2 CXM^^^o 
[0 0 5 6] aSSKWrt: 5-20mg, L < f3 1 0 

0-2 0 0°C<Dm^, 1 O^/m i ntW 

fiT-e»ffSrfr5. r©#HM-fla*4 o-i o ox: 
[oo5 7] c^itRSRtf-^^asffiftwytao^ 

- ^ 7 ffl^^i £ ^KMttiR fc oSSjftt:*»W 
{CjbMt5^7^K^« (Tg) ir-T^o 
[0 0 5 8] *»Wfcffi^feJx5*fi#fi«4: LT(t 

[0 0 5 9] >T^n-3ife#J£ LTte, i^T/fc^ 

***t«-fb*«^v^6ix5 0 JMWftKite, c. i. t° 

^^yf^xp-l 2, 13, 14, 15. 17, 6 
2. 7 4, 8 3, 9 3, 9 4, 9 5, 9 7, 1 0 9, 1 
10, 111, 120, 127^ 128, 129, 14 
7, 1 6 8, 1 7 4, 1 7 6, 1 8 0, 1 8 1 , 1 9 1 

[ooeo] -rn >*m&mt urtt, m^TVit^ 

I. tT^yH/yK2, 3, 5, 6, 7, 23, 4 
8:2, 48:3, 48:4, 57:1, 81:1, 1 
4 4, 1 4 6, 1 6 6, 1 6 9, 1 7 7, 1 8 4, 1 8 
5, 202, 206, 220, 221, 2 5 4^^ 

[0061] ^ryfftSt LTte, fi^^avr^y 

^ftls 7, 15, 15:1, 15:2, 

15:3, 15:4, 60, 62, 6 6^3d5#(C»jgtC 

[0 0 6 2] itt?><D#feSlJtt, »»Xtt«^Ut«ffl 

[0 0 6 3] *fe»JojS*p«fi. Wttfr*/8v*fc»frfc: 

H:«iiMfaB i o o 9 4 o - i s o n&nmu 

tt, i o o JUMS 9 5-20 KftttWnr 

[0 0 6 4] Sr^V^S^t 
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*x, tv^^e-v, y 

[0 0 6 5] *^I^V^e>n5iKtt*tt, J:»9#£L 

[0 0 6 6] itte><OBH±#:H5p*&«[fld5 l M m £tT, 
£?£L<f3:0. lMm^^O. 5/imOt(D^J:l/\ 1 
tt#f4, 7 9 5. 8 kA/m (10kx^;Uf^K) ffi 
^tO^tt^, ^ (He) 1. 67^2 4 kA 
/m (2 0M3 0 0x;^t 1 ^K) , jSfP^t: (a 
s ) 5 0 7^ 2 0 0 Am 2 / k g , ^flft ( a r ) 2 
7^2 0 Am 2 /k g^t)^)^^ LV\ 

[0 0 6 7] «14«:<7>fi*sp^«cStt, 
IC X V &*;fem 4 3J«"C*t*J*» L^¥X^fV^t7 > 

r«mf««tfjff-v sm- 3 s - i 5 j «0SX3«t 

S) ^VNX««7 9 5. 8 k A/mOTT-aiJ^U 

[0068] &Kmzm^z>mtMte, mmb-r—m^ 

[0 0 6 9] tl^^ttt^ - WttfKTo 
ifc*/8^J: 5 h-*— 0 g £5 0 m 1 <r>^^ 

tvwrkih- 9^9, £ftfc«riE*«fc<&* 2 0 g srssan 

[0 0 7 0] *»WKl*5V^rffllr^«ii:«>'CS«((Cfl2*J 

turn b^-^**stt«»iBric»^ioT»a[^ 
/K 2 —**f->\>— 1 -r^^y — /k y^yf-;v7 

/Wrr— /U N t e r t — /VT^^-^, 1 —^3^ 

/— /W, 2 ^/U- 1 -'O*/ — 4-^^/U- 
2--<V^/— /U, 2 -zn^-yV-^^ y — /U N 1 -—-7°^ 

2$;— /K 2 - xf 1 -^^rt/-/Uf(7)gir 
; ft^^/K ft^^/^, R8>fy^ 
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7VHH ; yZMk^^As^ 7^/u8^^^k 
A'g^Kr'vvK v^a^Sl^^j^, 7^;vS^^f^ 

Ji^^^V, 2-^/U;/*>\ n-^^1^V x v-^ 
o^^r^v, 2->^vWO-^>\ 2, 2-v^^vl^ 
*>\ 2, 3-^f-/vy^y, ^:/*>\ n-^-^^ 

>fyt^^y, 2, 2, 3- hy t^/wof^^ 
[0 0 7 1] *»W*c*5*t5*»CBT»"C, ttfltf!l«r!»K 

iao rii^^ii^-r s ^ t ^ -e # * *k * « > * 

[0 0 7 2] ±E*^#Ji3J:t/*^»tJB'&'t-5*jK<o 

3 0%J^T. i?)ff*L<f410%aTTfc5it)5Sff 
[0 0 7 3] »f ISrMtSXgl^v^fj:, b^- 

[0 0 7 4]*^lctei/>tfl h 

[0 0 7 5] *»WKlfflV*35rt!aHrtt, ^infcv^tt* 
iHfcflfc^-*-* * 
mmk-smt Lt^y ex;w7/V3-;K y tr~/u 
y^vwr.— r/K #y tvi^^/t^— fvK y tr^-yu 
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[0 0 7 6] je^»* u < w:, ±3£o <fc 9 *«s«»»fls 

[0 0 7 7] ftbfc^)fc#ffififtt»J«rfflV^TfeJ:v\ 

B^tt#j£ urf4«*.«. K^vvw^s^ h y x 

>-m~t h y ^ A^oT/^^/^^^^^^^/r/^^/^ 
y^/v^y^t ; ^- W^tt h y 7 fry a* 

4?y ^;b#yi®i«^ S g^ (OT -^y 
[0 0 7 8] *^^tt»BJStt?iiJi:Urtt, 

^f/^y^/vry^x^^^ n^^r Kqwfetf&jx 
[0 0 7 9] S6fcHtt#ffiigtt*Ji:ur«t, Tt^^Lf^ 
[0 0 8 0] Wc/=:d->tt#BStt»|i:br«:, ^y 

[oosi] ^jbbtt^snTfttffiurtiv^u a-fru 

[0 0 8 2] ^ftfeO»ffiJStt«/»»*JO**fc«:* 

sa^f wB««-e«**iE^ it l*vn^ 

0. l%J^_h5%J^T\ *7t^{C h-^— S«[^(0»»gc 
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So 

[0083] *mwic&^xmm^tm*mmhi--%L 
j ?-^Kiix^u^^xs«-^v>r^ > 4>ft< fct hi— « 

t<tv\ ipfsft-ra^i-**, hi-— tt-r-Ki-Mrsna* 

*»II©#7^WjS (Tg) ^TO«»^tv\ 

[0 0 8 4] £ fcic, mcT^h±^ Tkffi^rSw-rcii: 
tcj: «9 hi— tt^<D«*ttJR*, *D»*ttfc:»fMi-S 

^OftfrSr^^ y 5 - * J: 9 mtfL-fZ ZthX 

•t«Wfc«JR«rjBr-J-ii:ft<, *W#UtJ:D« 

[0 0 8 5] **M^feV>"CftftSI«r»5fe-r5XS^*3 
Ufc «9-T6^ <h^i: 9 hi— tt^-**b*fls?B*rlfc*UT 

[0 0 8 6] JE^aW^tt^ft^ttW^SrBWfcU 
TKTfc*"*- J: 5 ft h i— 0«Jp»*r«v^5 £ £ 

[0 0 8 7] h i— 0JWMBF««FttSrft*fl2-t-« 
««W«»****L«>Tt>Av\ hi- 

«u M*K»tt*sftv^«rm««i?HI^4*lc:#*Uv^ Aft: 
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«*J»S0fi, l 0 0 KSffifcat 10. 5 7!j3I 1 

0 ©fl«fp**Di-5 c t bv> 0 

[0 0 8 8] ±IBLfcW«»J»»J«:*)e>^i:«>h^-e 

* ssr-r * is * 5 d £ -e_hie l j: 5 ft ^mftj® 

«i-5<ojcaaftJSJK^«««!tt: % fflv^KftMffil, 

[0 0 8 9] ^OJ; 9 tc, ffirtt»J«#JSr hi— tt-T-«flC 
SAt^i^lClj:, <$fflsf3-l 2 1 4 6 6#^*lC|S 
toj:5^ fetfWJIBo^^^eft/aKilcft'bftiSfe 
«H$Lfc0, - 1 7 9 3 6 5#^«(^J: 

WStSr/H^-Cfc&VN, Mf-^fHl^l l-0 6 5 1 7 0f 

^«fcfa*<oJ: »«*Jii*ft4f«riD*.<5r. irtcj: 
oT«WH*««* hi— Scffi^Wffi^S £ £ tt^ 
5« ft*5> W*»J»«|S*/^«*R^<o hi--<oS»X 
^{COVNTfi, S*W{itt«^XS<o^<DXS-CtfT 

i:ff5©^«t>MWt*5o Wfc, «cfl2»J«rl»*-r* 
JffiS:««bftv^jK^lc»}B«t8o hi— SrSA-T*^ 

[0090] ffinttmm<ofrmt-itrt:mmm&i*. 
vit^ffimmwm<oA\z£<>xm±9:j£-tzz£&-T*% 

IS. &32fi*ft£lcJ:!>Sft3 0 
[0 0 9 1] S^i^, BT«^Ufc*K4r hi— fc** 

fh77;^nxfi/^) , mSMAiWII (^r7H 
^r7yy^;^!>^) ^^{^v>e, 



(9) 



(10) 
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[0 0 9 2] Z-frbnmmft. ht-WlOOfi 
[0 0 9 3] *»WIC*SV^. 7k*;fcJi***ttE 



18 

[0 0 9 5] 
[0 0 9 6] 



(ht-«HF©«Wll) 
(li¥Wfl8^, «sp«^*l. 2^, Tg = 6 5*0 1 OOfCftSB 

• mfiftfbft i o o mmu 

MftspJSttaO. 1 8 At m ; 7 9 5. 8 k A/m c 9 , 6 3k 

A/m ; a s 8 3 Am 2 /k g ; a r 1 1 Am 2 /k g) 

•4- (5-^na-2-fc Ko^7*= /W7/) -3-kKo^>-2-t 



7 hT^-y KO 1 : lift (III) 

(SF-1) Zmfe^t^Z, SF-l©Ittl 

[0097] ht-f W 1 O 1 0 0 OfgOf^l 
*t/yK7/U*7^«?iCLC-7 0 
0t2 0 0%}:fe^U lo(OFt-»oi^ 

T«SU h^-S^T-2 0 O^CO^TfT 

0. 3 0%"CNfcofc 0 KTfc, Sbfex* 

[0 0 9 8] S%XjR5>«fSI£SIK (SYSTEM 3 0 
8 0 :3S*«fttt«) *5j:im««K«lc:««Lfc^- 
*8L3ffi3£« (DATAFLEX:lfmtt» 

[0099] BT«*36rtticHurSbic*ffttk:RW 
[oioo] fcfe^c* ht-(D5%oSlSJffli»W 

OMSSPtC^LT. ^0. 0 N 0. 25, 0. 5, 

1.0,4. o, 8. o. 15. 0JtJMR-c*>5J:5fc: 

TDATAF LEXl£&fcj&>CfcRj£$jh/r^5iHi£* 



0 . 3 

[oioi] tt^tt-r^TiRi— Mtu-caa 

^t5o -<Uy *5 4 g<Oif>^/U^rl 9 6 0 0 0 

kPa (2 0 0 0 kg/cm 2 ) ^^3 0» 
it, f $2mmt% iEM^J 3 9mmOt)OS:93fit5o 
^i^^ hftLfcWUcov^t, PETt»«tllCfl 

S£«ia!|-r£o fc^U x**dfe««<Dini3SWE f tttt 

ffltt^tl^tu, 4 0kV, 7 0mA£U 144. 61 
±5° ^|«ll:^:oX2 6 ^^-Y^^ftOo 
ftfcWLm&&. (HMtt : count) Sr«*H^ mt&S- 

[0102] TfcAW^^oflFmflijffM^^rftri, 

[0 10 3] MgL¥ll£tt\*Xm^&1kttM 
±IBh^— Wte^ltt, h;vxy(aott 

[0104] [HJ£0iJ 1 ] *i\ * 1 3 0 0 Sffl;£B{C# 

t-S8^l(02 l ORtKfcttS^MIStM** 
ffiCSAt, 1 0 00 rpm^Mtl5^W« 

[0105] o\^T\ zfc2 0 Ofi^C^U f-/v7;i/ 
=:-/i- 1 Lfci^SrJbe h 

Al 1 0#Pfl}g#Lfc o £<DKJS3Uc, lOOOrpm 
<0«M$K:lra*L"C, 5R*^a*^y ^^S:lfib^<0*> 



(11) 
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0K*«(Dffl^»JRSr«AL 1 OOOrpm, *5j:tf8E 

[0 10 6] ZLtlkl&mc* — /U2 0 0 OSggPIC 
flW^Ji:tr, 4- (5-^D-2-bKn^> 

<su : lift (ill) mi&t:5tt%0>$&&iz.teZ X 

5 0 O r pm^t^^P, 5 OtCMt® 
o±a*l 8 0 0 U **^ffi«M»»JSr 
«*RSr5 OtllCtftifiLfc** 5 0 0 r pm«lo 

[oio7] r <o^mmmmmmm\c±m x^tzMmt v 

[0108] ±B h l (s F - l ) 

1 /z mtfco^o £fcl 0 Mmj^±(D#J^fil . 4{@^[ 

%-efcofc 0 £ h\--(D^mt h-r~(oi&mn9 o%x 

S*X«ffl£l:J:ot*J()fc«8M»9MIf±0. 2 

8%r*feofc 0 

[0 10 9] ±ISOj: 5ICU-C#6*ufc*»fb *fc 
^■1 OOMttfc* »*tt5/y*»»fl: (sp*Mfrf« 
0. 03/im, BETlttIil3 5m 2 /g) 2fit 

v-y 3-y»BS:fiiIt%3- h Lfc=i— ^-f v^tt 

5, -2 5. SiC, r^lftht 

^*r-«^a*»i ySS^lGP 2 l Uc 

SAU BBlLSrtTo^^n^fifiF&Ba^&ix^o 

•#Pt^n^l/y (2, 2) -2, 2-tf* (4 -fc Kn^v / 7x^) 

nt-^v ^^^^mm i o osts 

(IiWW19^ t?Mft4 0 0 0, S£ffi8, Tg = 65t) 



20 

[0 110] [3116012] 7k 1 5 0 OKS^IC^ 

ffigtta^LT, ^y *y/Wn— OK 

«tt^ 1 (D 2 1 0 IM^fffil bfc»ffiSttffl*» 
iCKAU l 0 00 rpm<DlS-Cl5^W« 

*2 J— /H 0 OKfigPi: h/uxys O«ftSS<0S-&» 
»i8AL1 00 0 rpm-C5»Bajtlfc, ^O^ffc 

[0111] cttttwjtc^ — ^2 o o offftgmc 

ffim$mmtl,X, 4- (5-^on-2-tKn^> 
7x^7^) -3-t Kn^^-2-t7hrxy K 
(Ol : lift (I I I) ***5«ft%<D«£fcfr5J: 
J*!*., 5 0 0 r p mT^t« L^^ SJWJ 

i 8 o oflS^t, 5F»<o«r«M«ia*r-^*ftv^ 

i&t*5 0 0 rpmt*loo, -ha£ h^- 

[0 112] ±Bht-tt*20»«ff* (SF-1) 

8 8m m-Cfco^io £fc 1 0 m mJ^_L<£>fiJ-Si3: 1 0. 5 
K Pn^fi ft a>o 7t 0 at* x J: o -c * fc^mfcJ 

MOiSliO. 2 5%Xfeo/c 0 

[0113] ±M<o±o\^xmbfrtzMmt h-r-m 
ttmrnmi fcwi«^i/y*iik»*«ra-frL«tth^— 

fcff«U ftlktti iM«©3Ef»-Chy#ajE 

£fTo/c£C5, -20. 5EK % 

GP2 11HSAU MtUU^ffoTti: r 

[0 114] 
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t-«8f2t:»fc 0 :oFt-«8^2©»*«» 
(SF-l) *aOffib^i:r5, 14 2T$)ot *fc 

[0115] [ jlMffil 3 ] * 1 4 0 0 JMKWCffffiStt 

*»«fc:«AU 1 0 00 rpm^iiSt5Wffil 
* 1 0 0 IlSfPlu^tSJ t tt t Kp #^/n f 
/ut/pp^0. 5«*S8»#Lfc*iK*KAU £ 

fee c«>4M»«»c^^y-/n 2 omv&BMH' vr 

^/U6 0 liS^IMt^SA H 000 rpmt5 

»LfeWr«M»»**«c:ja:AU, w«©*#-ettfls*ls> 

fc b tt* 3 *#fc 0 

[0 116] JiBh-^—tt?- 3 (SF-l) 

(C. I . Pigment Bluel 

(lt¥^^t= 240000, ^7 
• v 5 - t e r t -Zf^/ls-y- y ^vU»tf> 

1 1 5 0 0 r pm\£Ti%— \£&M • -tt 
^fi-&H*6»j2, 2' -T^tf* (2, 4-^^vW^ 

[0 12 0] «r1B7K*«t**fc_b|E**fl:a*«*:«A 
H:tll 5 0 0 rpmT'15 #fH«# loo*iM 

[onili^Mm lOmi^fy/yy^ 

*25fc, (SF-l) 
5. 39/i mT^o7t 0 tfc^O 1 0 /z m|^± 
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l/im^of: 0 0 /z meU^ffl-S-ti: 2 . 1 flft 

%t?feofc 0 £fc»&*ifc#»{b hi— <DtiL&t*8 2% 

0. 1 4%T^o/c 0 

[0117] ±|EO <fc 9 L-C#?>tbfe3*^k b^— 

**rsat« 1 1 mm\z > v b 
SrfWttu &mm i * pj«<o*8fer h y 

^o^ird^), -2 4. 7 M C/gt*fcofc 0 JEM, 

[0118] ( h -r—&ft.*<Dmmm 3 ) r^mf*^ 

^-V^7k6 5 OffftgM-. 0. lM-Na 3 P0 4 ^ 
»5 1 0Rfig&£SAU 6 OtlcMtfct, TK5£ 

(ttttaubxsai) &/8^t, 11000 

r pmtcrJf^bfCo wttfC 1 . 0M-CaC12^ 
«7 5K*ffi*»>«Sr^J5PU, Ca 3 (P0 4 ) 2^tf 

[0 119] C*U-, 

2 1 0 MASS 
6 0 ff i» 

5 : 3) 

HSJt= 9 0:10) 

[0122] _bish^— msL=?<ommm3 

-/W 0fC4£|$£ bAoc^S Ofl^^^M^SA 
flWBfcLT. 4 8R*M*fitcttB-r5£i:-e, b^— d> 

jRfC*»ftbt-*#fc. Ctf> b^- tf>iK*f*8 9% 
[0 12 3] oV^-C#fettfc b*?— £HJf50Ul "C/BV^ 

^tmaffl^^J^^c^ov^r^ : m«^J^^- t e r t -zf 

(SF- 

1) |j:104tfc^ «fffiC««0 h-^— -Cfc^wirdS 
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[0124] ceo b-r-m^mmmi tmm^mx 
mfeZte^te-Dtzt c^>. -24. 6/iC/g-efco 

t Q ^ibiCCCD h^— ^^rt; >»7/^7-«^«C 
L C 5 0 0 MAI, ^7^- K-CM^LSrtTo 
t£w*>, A»ftlf«3&s#6ixfc. 
[0125] [ Jgjfcfcl 5 ] H*£#J i -c h t-f^ot 
^2 1 0Mfi^T*&ot<DiC*j-U 8 0 0ffft§l$t£-r£ 
5MRtt*fiaiU 

SrBHScUfcS* 1 OW^^rttht^ 

fc»AU W«©*tt'T?*«««««rh^-4'«c*A 
U n«K:0lc» • Mil • R»UT*»fb h 
i©ht-OM«» (SF-l) SraOSLfci:^^, 

loirfc?) assort stir h&mwzti 

t 0 £t, :OFt-(7)|?»i|j:6. 8 7 /i m"C 
fcof: 0 $ ibt£ 1 0 jlz m£l_h<£> 1*-*— OSJ^te 1 0. 4 

Sr»eU!:i:£2K 0. 2 7Wfcofc, 
[0 12 6] *fcr<z> f*-J-— tt^*Mv*T*JS«l km 

SLti:^^ -26. 1 ^ C/gt^ofc 0 :oFt 
— SrHJKffyi £I^StcGP 2 1 1 ^TMtL£rtTot «h 

[0127] [HJK^J 6 ] H*£« 1 "C ht-«j[^(Dl 
m&&2 1 Ojfi^&o tWC^tfU 3 4 OflM 

T*RiS**^#U- -*-K^U 6 6. 5kPa 
(5 0 0mmHg), 4 0t*#t 3^WtS^ t 

to :^ht-«*«S (SF-l) ZmfeLrfck^ 
6, 10 3T?*>?> h*f—&mMfc£tiXi<\Z>Z:b&mm 
tStltZo :oht^ff^Iii6. 44 M 

mtfeof:, £<bKll 0/im£(J:(OFt- <Z>»J^te9. 

8%, &m±6 l%^&r)$mml\zlt'<x J $> J $>b'}'— 
m±<DWlittiJLt>t^&1>M>* raia^*v^sft-cfeo 

0. ll%TNfcofco 
[0 12 8] *fc;itf> h^— tt^«rfflv^-rHlt«l fcW 

SLfc^r5, -2 1. UC/g-Cfcot :oFt 
-£H;5£#Jl fcng«fcGP 2 1 lK:"CBfc:L«rfTofc:£ 
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[0129] c nififti 7 ] mmm 1 -c h 

to Wbia^Tt, RJC»Sr^^/-/H 8 0 0f 
1 2 0 0 r pmt?ij$LtV^rt^fiAU 

to*>, j&ES&a-rsr £t% ^ h-f—zmiZo c\<d 

Ft-OfW(SF-l) SrMKUfctr*, 10 
to ^in0MmHlOht^S^9. 9% N J& 

6 7 %-<?& «9 ^ife^i 1 (c jt^r^ h -r~m±<om 
1 kmm<Djj&xz<D hi-—<Dffinfflwm<D»gt&m%. 

Lt£c£, 0. 0 

[0130] stco f-j— m^m^xmmmi tm 

£l/ct^5, -20. 4 M C/gtfcof; 0 

[0131] ( h t— &m*<D$im&\ 4 ) h -r—RigL* 
<omtm 1 xffimmmm at4- (5-^0-2- 

t KnJrV7x^7 > /) — 3 — t: Kn^ri/-2-t7 

hr^y koi : lift (iii) WiSSrAftfc^ewi* 

^P^co^&T* h *t-m#L+ 4 Srf^St Ltc 
[ 0 1 3 2 ] # fc^fc h Wft^ SI4 6 . 13 

7g:Rfl*$fc (SF-l) U13 7"Cfcoto 
[0 13 3] [H%ffi|8] £i\ *1 3 0 0afiS5{c:^ 

®f£tt#J£LT, ^y«v'7^/^7/^4 0l 

ICSAt, 1 0 0 0 rpm^igT*15^»t^ 

/— /H 5 0ff:i:£!HC7tf y t^;W3-/nIi^§: 

*«Pbfc*««r±IBh^-»lR«^jS:AUl 

bto -0®S^£l 0 0 0 r pmtW^o^lt^^ 

^W^A19 0 0 r P mT*5»fWtt c\<D 

^A^rtToto ^Otg, *8c}*-»iflS:5lH|j»D3lU. 
tt^O»tt«* (SF-l) Sr±3*O*jSfe-ea0^L 

t^^^>, io2tfc^ h-r— ^^b^tu-cv^c 

Lt£^S¥%KH^f*6. 9 1 MmTfcoto ^t 
1 0 M mJ^_hcOfrJ^^ 1 0. 4«^% x JR*fl4 5%T* 
*>9, S«li*^O««»<0f+»dSAfeix5t><0^ % 



(13) 
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[0 13 4] ±m<D£ 9^LT#^>ttfc^^bh^— £ 

[0 13 5] [3«fc«9] jlllS«8"eftft*J4:U-CfflV> 
h/l^x^S^ 3 5 0afi^i5T*fcofcO^2 0 Oft 

-&mtz 0 z<Db1—a>m#;&&i (SF-i) tii 0 5 

3 1/z mTfcof: 0 £fc 1 0 n m^_b<£>i)J-£i;£ 10. 3 
(DSSliO. 1 7%T?*>ofc: 0 

[0 13 6] ±eoJ: 5lcu-c#fe*tfc*»fkh^— tt 
2 3. MM. COltht^-S:- 

[0137] mmm i o ] sum s rtt^si t in 

Vvfc h/l^VOft^S 5 Offft^-CfcofcO^r 1 0 Off 

1 3 0 0KS8B*T?S>o;fc:<D«: 1 4 0 OfiSlC, # 
y lf=i/^T/U3— /u*r»WLfc*«*Sp< /ui 5 0 

(SF-l) H:l04-CfcD, h^-^^ 

mf^0^r&T*S!l^U^^C5 6. 4 7 Aim-Cfcofeo * 
fcl 0/i mi^±<OfiJ^(i 10. 7 !R*tt 6 5 % 

[0 13 8] ±ISOJ: 5t-bT#bttfc^>ffc;h^-3fS 
2 4. 3MC/gT^ofc 0 JgtC, 

[0139] tnmm 1 1 ] xftM i -cttfldH t \^xm 
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b^^><DM^3 5 0ftSa*?&ofc(D£: 5fffi£i$ 

<d b-f-<DMW;m%ti (sf-1) lino-efcD.tto 

T*ay^Lfc^r^>6. 55/i mXh^tZo £/c 10/im 
0. 2 8%r-fcofc 0 

[0140] _hfE<E>j: 5(cibr»^tt^i^>ft: h-t— *fc 

2 4. MIC. r (D^tt h^— 

tiL&gumt u^t/ y«i«iGP 2 1 1 csa 
[0141] immm 1 2] hjs^i 1 -e h/^v«rs« 

fCo IOht-«« (SF-1) (il0 4T^ 

0*3piett^S*«rJfi«>*rife-ejH3tU*:4:r%6. 7 8 
/xmt^ofc 0 JfclOMmBl^|j:2. 4 

-C#^ K3tX*ffl£jcJ:o-C*«>fe«f«*J«i»J 
[0 14 2] ±M<D&0\^XmhfrtzMm\LY1r—1& 

2 5. 6 M C/g"Cfeofc 0 lOlttht-?:- 
^MtSJi: tt^t / y«¥iG P 2 1 licSA 

[0143] csijsfiftii 3] mMmix b/^>^mm 

-fZMWib LTffi v^fc^ & / — ;KOi^ l 0 OfiSt 
£>ofcO£2 3 0W*«|ClUfcK^f4HI*©*jSfe"e*» 
h Lfc. :©Ft-«» (SF-1) 
« 1 0 9tfc«3, h-t*— 3ftS*»-e*>5C4:^flllRS*t 

^56. 89/i mr-fco^ 0 &ftl 0/i m^±(D|i]^ 
f*2. 0fl»%, JR*f*5 WWftif^O 

fc«r«««WJ«>»*tt:o. 2 7%T*fcofc 0 
[0 14 4] ±IB<oJ:5^U"C#e>ixfe«^kh^-3K: 

2 4. 8/iC/g-e$)oAc 0 3Ef-> CO^tth^-— 



(14) 



(15) 
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[oi45] imam i 4 ] mm&m i -e na-^ 

*MHLfc 0 (SF-l) fi 

fc. SfclO^mKlOffl^ltl 5. 4ffl*%, Jfc*f* 

oT*«)^Wf««tJ»Sloaifl[ttO. 2 6%"Cfcofc 0 
[0 14 6] ±BOJ: 5lwU-C#6^*:*»ft h-J— tt 

2 3. 1 jxC/gTNfeofco JEM, 

[0147] [Jfc&tRI i ] HJS^J l "C b/is^zmmir 
h tcKA-r 5 £ t K X V , 
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[0 14 8] RJS«t4»li:8lofc N • 01ft U 
(SF-l) 

¥^»^SSrfltri6^te-ea'J*U^fcC5 2. 3 3^ 
m, $Ltzl 0 tim£X±<Dm&&2. 7 9 , 8t 

&&£iitz^ktmm£titz 0 zbizi&mzi o. 3% 

ffifa*Jt9Sy<OjBffiM:0. 16%-C*>o^ 0 
[0 14 9] ±I5<DJ: 5tcL"C»fcixfe«^k: h^-& 

^■srffiv^-cnnw 1 1 mm<Djrmx-m& hi— *m$t 

2 8. JEl^ lOlttht-^- 

A5HlftMj: Lt^yyfii^«GP2 1 1 tc&A 
[0150] ±iE^K0y^Jt»w<o*^k^a<o*a*-fi 

[0151] 
[^1] 















mm 




* 




1 


210 


40 


1 


50 


100 


1500 


2 


1 


210 


40 


0 


60 


100 


1500 




2 


250 


45 


0.5 


60 


120 


1500 


mm 4 


3 


276iSl 




13.35352 


50 


70 


1235 23:3 


5SJfc#J 5 


1 


300 


40 




50 


100 


1500 




1 


340 


40 




50 


100 


1600 




1 


210 


1 




50 


100 


1600 




4 


210 


40 




360 


150 
<100>&4 


1300 




4 


210 


40 




200 


150 
(100)jS4 


1300 


l?JBPJ 10 


4 


210 


40 




100 


100 
(100)^4 


1400 


11 




210 


40 




5 


100 


1500 


mm\ 12 




210 


40 




70 


510 


1500 


&ffi*J 13 




210 


40 




50 


230 


1500 


SSffi^J 14 




210 


40 




50 


6 


1500 






210 


40 




50 


0 


1500 



^2 : h i—mU^ 3 (DM&COm^&m U/c, Na 3 P 



*3 : «a^3<0»5gOR^ffifflb^ 
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29 30 
Z><D\cm^ttT sl><DK&Uo [St 2] 

[0 15 21 









ht- 






mm 






IOu m JsA 




SF- 1 


UC/g) 








14.00 


2.87 


0.07 


3.33 


6.87 


8.51 


1.4 


95 


102 


25.4 


0.28 




f^iStfl 2 


14.00 


2.67 


0.00 


3.33 


6.67 


6.88 


10.5 


70 


104 


20.18 


0.25 






16.67 


3.00 


0.03 


4.00 


8.00 


6.41 


2.1 


82 


101 


24.7 


0.14 
















5.52 
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